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SYNTHESIS OF KEY INTERMEDIATE 5.
Stepwise synthesis. 
p-Tolyl 4,6-O-benzylidene-2-O-(prop-2-ynyl)-3-O-p-methoxybenzyl-1-thio--Dmannopyranoside (3).
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To a solution of compound 22 (3.7 g, 7.49 mmol) in dry DMF (60 mL) cooled to 0 ºC, NaH (450 mg, 11.23 mmol) was added in different portions (30 min). The reaction mixture was stirred for 15 min at 0 ºC, and then propargyl bromide (1.25 mL, 11.23 mmol) was added. The reaction mixture was stirred at room temperature for 1h and quenched with methanol. The solvent was removed and the resulting crude was diluted with CH 2 Cl 2 and washed with NaHCO 3 sat. aq. soln. The organic layer was dried with anh. MgSO 4 , filtered and concentrated. The crude product was purified by silica gel column chromatography (EtOAc/n-hexane 1:8), to give compound 3 (3.59 g, 6.75 mmol, 90%) as a colourless oil.   20 D 3H, CH 3,tolyl ); 13 C-NMR (100 MHz, CDCl 3 ):  159.4 (C ipso -Ar), 138.1 (C ipso -Ar), 137.7 (C ipsoAr), 132.4 (C-Ar), 130.3 (C ipso -Ar), 130.0 (C-Ar), 129.9 (C ipso -Ar), 129.5 (C-Ar), 129.0 (C-Ar), 128.3 (C-Ar), 126.2 (C-Ar), 113.9 (C-Ar), 101.6 (C acetal ), 87.8 (C-1), 79.6 (CCH), 79.2 (C-4), 77.7 (C-2), 75.8 (CCH), 75.3 (C-3), 73.0 (CH 2,PMB ), 68.6 (C-6), 65.4 (C-5), 58.9 (CH 2 CCH), 55.4 (CH 3,PMB ), 21.2 (CH 3,tolyl ); ESI-MS m/z calcd. for C 31 To a solution of donor 3 (1 g, 1.88 mmol), BSP (487 mg, 2.26 mmol), TTBP (722 mg, 2.82 mmol), and 4 Å molecular sieves in dry CH 2 Cl 2 (20 mL), at -60 ºC, Tf 2 O (411 μL, 2.44 mmol) was added. After 30 min of stirring at -60 ºC, 2-bromoethanol (421 μL, 5.64 mmol) was added. The reaction mixture was stirred for further 2 h at -60 ºC, and allowed to reach room temperature. Then, the reaction mixture was filtered through celite and washed with CH 2 Cl 2 and NaHCO 3 sat. aq. soln. The organic layer was separated, dried over anh. 
2-Bromoethyl 4,6-O-benzylidene-2-O-(prop-2-ynyl)-3-O-p-methoxybenzyl--Dmannopyranoside (4).
2-Azidoethyl 4,6-O-benzylidene-2-O-(prop-2-ynyl)-3-O-p-methoxybenzyl--Dmannopyranoside (23).
To a solution of bromo derivative 4 (560 mg, 1.13 mmol) in DMF (10 mL), NaN 3 (368 mg, 5.65 mmol) was added, and the mixture was stirred at room temperature for 15 h. After evaporation of the solvent, the residue was diluted with CH 2 Cl 2 , and washed with water. The organic phase was dried over anh. (C-Ar), 128.6 (C-Ar), 127.9 (C-Ar), 125.8 (C-Ar), 113.4 (C-Ar), 101.5 (C-1), 101.0 (C acetal ), 79.8 (CCH), 77.9 (C-4), 76.5 (C-3), 75.0 (CCH), 74.8 (C-2), 71.7 (CH 2,PMB ), 68.5 (C-1'), 68.1 (C-6), 67.2 (C-5), 59.9 (CH 2 CCH), 54.9 (CH 3,PMB ), 50.4 (C-2'); ESI-MS m/z calcd. for C 26 
2-Azidoethyl 4,6-O-benzylidene-2-O-allenyl-3-O-p-methoxybenzyl--D-mannopyranoside (24).
To a stirred solution of azide derivative 23 (1.00 g, 2.02 mmol) in dry THF (15 mL), KO t Bu (254 mg, 2.22 mmol) was added and stirring was continued at room temperature for 45 min. The reaction mixture was diluted with EtOAc. The organic phase was washed with brine, dried over anh. MgSO 4 , filtered and concentrated under vacuum. The crude product was purified by silica gel column chromatography (EtOAc/n-hexane 1:4), to give compound 24 (910 mg, 1 3 .54 (ddd, 1H, J 2'a,2'b = 13.3, J 2'a,1'b = 8.7, J 2'a,1'a = 3.5, H-2'a), 3.36 (ddd, 1H, J 5,6b = 10.1, J 5,4 = 9.3, J 5,6a = 4.9, H-5), 3.30 (ddd, 1H, J 2'b,2'a = 13.3, J 2'b,1'a = 4.5, J 2'b,1'b = 3.3, H-2'b); 13 C-NMR (100 MHz, CDCl 3 ):  201.2 (C allene ), 159.4 (C ipso -Ar), 137.5 (C ipso -Ar), 130.0 (C ipso -Ar), 129.4 (C-Ar), 129.0 (C-Ar), 128.3 (C-Ar), 126.1 (C-Ar), 124.0 (CH allene ), 113.9 (C-Ar), 101.6 (C acetal ), 100.9 (C-1), 92.1 (CH 2,allene ), 78.3 (C-4), 76.3 (C-3), 75.5 (C-2), 72.1 (CH 2,PMB ), 68.9 (C-1'), 68.5 (C-6), 67.6 (C-5), 55.3 (CH 3,PMB ), 50.7 (C-2'); ESI-MS m/z calcd. for C 26 
2-Azidoethyl 2-O-benzoyl-4,6-O-benzylidene-3-O-p-methoxybenzyl--D-mannopyranoside (25).
A solution of allenyl ether 24 (800 mg, 1.62 mmol) in acetone/water (4:1, 25 mL) was treated with OsO 4 (41.5 mg, 0.16 mmol) and N-methyl morpholine N-oxide (390 mg, 3.23 mmol) and the mixture was stirred for 45 min at room temperature. After completion of the reaction, acetone was removed under vacuum and the residue was dissolved in CH 2 Cl 2 and washed with NaHSO 3 sat. aq. soln. The organic phase was separated, dried over anh. MgSO 4 , filtered and concentrated under vacuum. To the resulting mixture containing 4,6-O-benzylidene-3-O-pmethoxybenzyl derivative in CH 2 Cl 2 (15 mL) was subsequently added, Bz 2 O (769 mg, 3.23 mmol), Et 3 N (450 μL, 3.23 mmol) and a catalytic amount of DMAP and the reaction was stirred at room temperature for 1 h. The reaction mixture was washed with HCl 1M, NaHCO 3 sat. aq. soln. and brine. The organic phase was dried over anh. MgSO 4 , filtered and concentrated under vacuum. The crude product was purified by silica gel column chromatography (EtOAc/n-hexane 
2-Azidoethyl 2-O-benzoyl-4,6-O-benzylidene--D-mannopyranoside (5).
To a stirred solution of the -mannoside derivative 25 (500 mg, 0.89 mmol) in CH 2 Cl 2 (45 mL) and water (1.8 mL) was added DDQ (619 mg, 2.67 mmol) at room temperature. After 2 h, NaHCO 3 sat. aq. soln. was added, and the mixture was extracted with CH 2 Cl 2 . The extract was washed several times with NaHCO 3 sat. aq. soln. and then dried over anh. 
To a suspension of S-tolyl -D-mannopyranose (2) (1 g, 3.50 mmol) in CH 3 CN (10 mL), CSA (206 mg, 0.87 mmol) and benzaldehyde dimethyl acetal (0.58 mL, 2.84 mmol) were added at room temperature. The reaction mixture became solidified during addition of the reagent, which indicates the progress of the reaction. After 30 min the reaction mixture was quenched with Et 3 N (0.3 mL) and dissolved in excess of EtOAc and water. The reaction mixture was extracted twice with EtOAc and the combined organic layers were washed with brine and dried over anh. MgSO 4 , filtered and concentrated under vacuum. After being dissolved in dry toluene (35 mL), dibutyltin oxide (0.96 g, 3.84 mmol) was added to the resulting mixture containing the 4,6-Obenzylidene derivative. The reaction mixture was kept under reflux at 110 °C for 4 h, cooled to room temperature and PMBCl (0.52 mL, 3.84 mmol) and TBAI (1.44 g, 3.84 mmol) were added to it under Ar atmosphere. The reaction mixture was kept under reflux at 110 °C for 1 h. After removal the solvent, the crude was diluted with CH 2 Cl 2 and washed with water. The organic layer was dried over anh. MgSO 4 , filtered and concentrated under vacuum. To the resulting mixture containing 4,6-O-benzylidene-3-O-p-methoxybenzyl derivative in dry DMF (25 mL) cooled to 0 ºC, NaH (210 mg, 5.24 mmol) was added in different portions (30 min). The reaction mixture was stirred for 15 min at 0 ºC, and then propargyl bromide (0.58 mL, 5.24 mmol) was added. The reaction mixture was stirred at room temperature for 1 h and quenched with methanol. The solvent was removed and the resulting crude was diluted with CH 2 Cl 2 and washed with NaHCO 3 sat. aq. soln. The organic layer was dried with anh. MgSO 4 , filtered and concentrated. The crude product was purified by silica gel column chromatography (EtOAc/n-S9 hexane 1:8), to give compound 3 (1.40 g, 2.63 mol, 75%) as a colourless oil. To a solution of donor 3 (1 g, 1.88 mmol), BSP (487 mg, 2.26 mmol), TTBP (722 mg, 2.82 mmol), and 4 Å molecular sieves in dry CH 2 Cl 2 (20 mL), at -60 ºC, Tf 2 O (411 μL, 2.44 mmol) was added. After 30 min of stirring at -60 ºC, 2-bromoethanol (421 μL, 5.64 mmol) was added. The reaction mixture was stirred for further 2 h at -60 ºC, and allowed to reach room temperature. Then, the reaction mixture was filtered through celite and washed with CH 2 Cl 2 and NaHCO 3 sat. aq. soln. The organic layer was separated, dried over anh. MgSO 4 , filtered and concentrated under vacuum. The crude was purified by column chromatography on silica gel (EtOAc/n-hexane 1:5 → 1:4) to give the compound 4 (780 mg, 1.47 mmol, 78%) as a white amorphous solid. To a solution of bromo derivative 4 (330 mg, 0.62 mmol) in DMF (4 mL), NaN 3 (202 mg, 3.10 mmol) was added and the mixture was stirred at room temperature for 15 h. After evaporation of the solvent, the residue was diluted with CH 2 Cl 2 , and washed with water. The organic phase was dried over anh. MgSO 4 , filtered and concentrated under vacuum. To a stirred solution of azide derivative in dry THF (4 mL), KO t Bu (78 mg, 0.68 mmol) was added and stirring was continued at room temperature for 45 min. The reaction mixture was diluted with CH 2 Cl 2 . The organic phase was separated, washed with water, dried over anh. MgSO 4 , filtered and concentrated under vacuum to give the allenyl ether. A solution of allenyl ether in acetone/water (4:1, 5 mL) was treated with OsO 4 (15.6 mg, 0.06 mmol) and N-methyl morpholine N-oxide (150 mg, 1.24 mmol) and the mixture was stirred for 45 min at room temperature. After completion of the reaction, acetone was removed under vacuum and the residue was dissolved in CH 2 Cl 2 and washed with NaHSO 3 sat. aq. soln. The organic phase was separated, dried over anh. MgSO 4 , filtered and concentrated under vacuum. To the resulting mixture containing 4,6-O-benzylidene-3-O-p-methoxybenzyl derivative in CH 2 Cl 2 (10 mL) was subsequently added, Bz 2 O (296 mg, 1.24 mmol), Et 3 N (172 μL, 1.24 mmol) and a catalytic amount of DMAP and the reaction was stirred at room temperature for 1 h. The reaction mixture was washed with HCl 1M, NaHCO 3 sat. aq. soln. and brine. The organic phase was dried over anh. MgSO 4 , filtered and concentrated under vacuum. Finally, to a stirred solution of the -mannoside derivative in CH 2 Cl 2 (10 mL) and water (0.4 mL) was added DDQ (430 mg, 1.86 mmol) at room temperature. After 2 h, NaHCO 3 sat. aq. soln. was added, and the mixture was extracted with CH 2 Cl 2 . The extract was washed several times with NaHCO 3 sat. aq. soln. and then dried over anh. MgSO 4 , filtered and concentrated under vacuum. The crude was purified by column chromatography on silica gel (EtOAc/n-hexane 1:2 → 1:1) to give the compound 5 (203 mg, 0.46 mmol, 74%) as a white solid. To a solution of S-tolyl -D-mannopyranose (2) (1 g, 3.50 mmol) in anhydrous DMF (10 mL) was added TBDMSCl (1.63 g, 10.49 mmol) and imidazole (1.43 g, 20.97 mmol). The reaction mixture was stirred at 0 ºC for 1 h. The resulted mixture was diluted with CH 2 Cl 2 , quenched with NaHCO 3 sat. aq. soln. and washed with H 2 O, and the organic layer was dried over anh. MgSO 4 , filtered and concentrated. To the resulting mixture containing 3,6-di-O-di-tertbutyldimethylsilyl derivative in CH 2 Cl 2 (15 mL), Bz 2 O (3.33 g, 13.98 mmol), Et 3 N (1.95 mL, 13.98 mmol) and a catalytic amount of DMAP were subsequently added and the reaction was stirred at room temperature for 1 h. The reaction mixture was washed with HCl 1M, NaHCO 3 sat. aq. soln. and brine. The organic phase was dried over anh. MgSO 4 , filtered and concentrated under vacuum. To the resulting mixture containing 2,4-di-O-benzoyl-3,6-di-O-di-tertbutyldimethylsilyl protected mannopyranoside and AcOH (0.5 mL) in THF (10 mL) was slowly added a cold solution of HF-pyridine complex (2 mL). The reaction mixture was stirred at room temperature overnight and the solvent was removed under vacuum. The reaction mixture was diluted with CH 2 Cl 2 and washed successively with NaHCO 3 sat. aq. soln. and water. The organic layer was dried over anh. MgSO 4 , filtered and concentrated. The crude was purified by column chromatography on silica gel (EtOAc/n-hexane 1:2) to give the key intermediate 6 (1.21 g, 2.45 mmol, 70%) as a white solid. Spectroscopic and physical data matched those reported in the literature.
SYNTHESIS OF KEY INTERMEDIATE 6.
SYNTHESIS OF DISACCHARIDE 8 AND TRISACCHARIDE 9.
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Consecutive approach. To a solution of compound 7 (16 g, 26.75 mmol) in dry CH 2 Cl 2 (160 mL) was added 4 Å molecular sieves and the mixture was stirred at room temperature for 1 h. Then, reaction mixture was cooled at -40 ºC and NIS (4.12 g, 17.39 mmol) and TfOH (482 μL, 5.35 mmol) were added and the reaction was stirred for 1 h. Then, the reaction was quenched with NaHCO 3 sat. aq. soln. and filtered over a pad of celite. The organic layer was washed with Na 2 S 2 O 3 sat. aq. soln. and dried over anh. To a solution of compound 9 (3.2 g, 2.07 mmol) in CH 2 Cl 2 (50 mL), Bz 2 O (986 mg, 4.14 mmol), Et 3 N (577 μL, 4.14 mmol) and a catalytic amount of DMAP were subsequently added and the reaction was stirred at room temperature for 1 h. The reaction mixture was washed with HCl 1M, NaHCO 3 sat. aq. soln. and brine. The organic phase was dried over anh. The mixture was allowed to warm to room temperature, and stirred overnight. After removal the solvent, the resulting crude was diluted with CH 2 Cl 2 and washed with HCl 1M, NaHCO 3 sat. aq.
S-Tolyl (2,3,4,6-tetra-O-benzoyl--D-mannopyranosyl)-(1→2)-(3,4,6-tri-O-benzoyl--D-
mannopyranosyl)-(1→2)-3,4,6-tri-O-benzoyl--D-mannopyranoside (15).
S14
S-Tolyl
To a solution of peracetylated O--D-mannopyranosyl-(1→2)--D-mannopyranosyl-(1→2)--
soln. and brine. The organic phase was dried over anh. MgSO 4 , filtered and concentrated under vacuum. The crude was purified by column chromatography on silica gel (EtOAc/n-hexane, 1:2) to give the trisaccharide 13 (780 mg, 0.66 mmol, 99%) as a white amorphous solid. To a solution of compound 13 (3 g, 2.55 mmol) in a mixture of acetone/water (9:1, 60 mL), NBS (1.38 g, 7.65 mmol) was added at 0 ºC for 1 h when TLC indicated the complete hydrolysis of the thioglycoside. The reaction mixture was quenched with NaHCO 3 sat. aq. soln. and the mixture was extracted with EtOAc. The organic layer was dried over anh. MgSO 4 , filtered and concentrated. The residue was purified by column chromatography on silica gel (EtOAc/n-hexane, 2:3 → 1:1) to give the corresponding hemiacetal (2.73 g, 2.55 mmol, quant.) as a white solid. The hemiacetal was dissolved in dry CH 2 Cl 2 (40 mL) and the solution was cooled at 0 ºC. Then, trichloroacetonitrile (1.3 mL, 12.7 mmol) and DBU (152 μL, 1.02 mmol) were added to the solution and the reaction mixture was stirred at room temperature for 1 h.
S-Tolyl
After removal the solvent, the crude was purified by column chromatography on silica gel (EtOAc/n-hexane, 2:3) to give the trichloroacetimidate 16 (2.76 g, 2.27 mmol, 89%) as a white 
